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imMM 1 2 1 HUlE^#*^ti. M^l^tJ^' 1 0 0 n • c mm±(7) V U 3 > 

m<7)m2<D^mizm^^tifz ^nmm. t^^-r^ ^^mM-m. r^^^ ^.x-^^x^ 
mz^^^tifzmt^^wmmi:^^'\^r-^[^izum-^m 1 <^*is^. 

[0 0 0 1] 
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#M2 0 0 3-0 9 0 4 9 7 ^-^1 4/ 

WI^^Mr^ T-v s- ^ X ic M i- ^ o 
[0 0 0 2] 

Surface Acoustic Wave: \^XT. S AWi:B&^) t-Vn'^;^ 

^;^<7)ffl;^<7)t£:^;6^(;,-eoe^;5^\%jli;li*PL7t^ ttz^v^ ifjtrrv; V(Dnm 
[0 0 0 3] 

1^*Ji#ftcj;^ S AWT-vs-^>;^fflv^T<^ML/::-7 ^ ;PrS'^m (SA 

w^-f 1 0 0) o^^^mi ^ffl\/>Ti5i0^-r'S) (^jx.(i#w^:S:ii^i tcisit^s 

#tC[l|4#BB) o |IIllC:feV^T. (a) fi S AW7 ^ ^ 1 0 0 iC||^$ tL 
^SAW^T-1 1 0O^#i?K^^i-#|-tIEl-e^>f). (b) (iSAW^T-l 10^* 
^LTtiS AWy'-f 1 0 0<^1t^^^-rilltr^>0, SAW^-f 1 0 0 

[0 0 0 4] 

HI (a) [ZTT^-rXn^z^ SAW^T-1 1 0(i, JEmi4^T-^^S mT, J±« 
^Ut^-r) lilt. ^OffiW^^l 1 l±lcS^$tL/tWff^mS (I n t e 
rDigital Transducer: J':JlT> I DTi:B&i-) 1 1 3 ^ 

<r>i T>i:\,zmm\^^j^^^'^m^'^9-yxmm^ntz'mw^y vi i a t^^Lxm 

fiK^tLTv^^o EES^^Sl 1 1 ti(±. — JlS6MwI?$7&^^3 5 0 ;t/ mflJ^-e^joT, 
^iJxtf S AW<Ofe^:^fp]^X t L, ^«9aiL^5i»^m$KY:^ y h«T'^)a4 2° Y 
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#M 2 0 0 3 -0 9 0 4 9 7 v : 5/ 

^.m^l 6. 1 ppm/t:) (7)EEm#^B°H»« a:ilT. LT^^^v^^) 75^-fflv> 
"bn^o lit. ^<7)li7&-H^. m^.l^Woa^Ln^m^YiJ y YUX-tb^')^^ 
(L iNbOs) <7)/±m^^B^H*1S {\Xr. LN^^tv^^). ^ 

[0 0 0 5] 

ij > v^-c I D T 1 13, mS^^' K 1 14 Wm^^^9- > ^-^^ 

1&-r^o ^<7)J; ^ 4- I DT 1 I 3, X{i^tlMU^^yVll4RVW.^^^^-yi>i 
. mx.i£^ (A u) , TJl'l^'^A (A 1 ) , ^ (C u) , > (T i ) , ^5' 
OA (Cr) , (Ta) <7)i!'^^ < i: ^ 1 o=^^tf#^iimm75\ Xti. 

ife(Au) , T^U^-'^A (Al) , m (Cu) , (Ti) , i>nA (C 

r) , (Ta) Oii'-4^< lo^'i-tfS«fli75^>4-< i:^ 2®m^'b 

[0 0 0 6] 

HI (b) t;^-rs AW7'f 1 0 0(i. ifSO J: ^ 4^ S AW^T- 1 1 0 
•7 J. ^ X 't? >;|:/tS y KT^^^ff^iS: ^ n^jffi ^ T [p] It 7t:^^S) "C. y ^^r 

- V 1 0 2 <7)^ -v If 7" ^ 1 0 9 T ^ y ^MC7 U y -/H^ 

^^tt^o S AW^T-1 1 0<7)m®^^••y K 1 1 4 ^ 

$ tifzmW^ y K 1 0 5 <h ^^v^- > ct .i^" > T-V > ^* ^ ti^ vl <h -e. ^ ti 

m^u^ii^mm^ti. j.osaw^t-i i ot&^vn'-^^^-v i o 2i,zmm^i<zm^-^ 
ti^o mm^^y Ki 0 5{i. 0 2o^^if7"'f 1 0 9 mm^MM-t 

:h\frnmi 0 6 5:^Lr/>°y^-v 1 0 2 ^ffitlffM^nTt 7 y 1 
0 7 -hm^a^jtc^^^nrv^^o -COJ: d 0. SAW^^110<7)A 

/N-y^-vl 0 2«MiCtT'5l#ai$=}x>2)o 

[0 0 0 7] 

t fz^ S AWmi- 1 1 0 tL;t:^ ^ If 1 0 9 (i^ ^ y 1 0 3 HJ: 

2t^^yyi 03t ^m^kLX^^^tZo 
[0 0 0 81 
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a^m 2001-110946 ^"Sim. 

[0 0 0 9] 

^ho mx.mwm • ra^tT^ •>i^^^wz:fI-c■^i. i^-tt^^ELr. h&2 5 

[0010] 
[0 0 1 1 ] 

[If M ^ ^ /I <7)^^^] 
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[0 0 121 
[0 0 13] 

^ If -r i*icii3i#i-'2>iR#xfit . m^m^mm^m^m^m-^ntzmum 1 

[0 0 14] 

t fz. if 3 ie«cOmrfE$tJiiXfI(i. L < (iff 4 fe«c(7) J: ^ {z^ n 

MLTtf^n. mm\(7>^^tmm2<r>mmt^m^^^i^n\zm^^iiho mi 
<^&utm2 <Dmmt<Dm^izmmiimmm^m^^fzmu^^^ij^mim^'^ ^ 
mm^j:t'<Dmmu^'k'£^mtL^j:^^fzib. x<ow^0im'^7-'^<4 ^^mm 
itx^^fzifx^j:<^ mm^^m^^fzm'k^ o ^$^</^^^®«t*+^^^-^5#,s 

[0 0 15] 
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^-->': 8/ 



[0 0 161 
[0 0 17] 

L T 2 ^kitUn ^ fy-fzm%ZW> 1 O^^T'l^^i^/ ^ - > ^ ic^ih L . Btrf S 2 
^iCTcBE^ij ^^fzm.^(r>mi'^^ ^ - - > t^tSf ^ <t d 2 ^Xtc 

SS^iJ ^ fLtzml^^ ^ tf -r ^ ^^"^T^Mt-r ^ J: ^ Bufe/±«M, mffS^#»«;5: C/tu 

[0 0 1 81 
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^ - V ^/hM^bi- ^ ^ t ^ asm tta^o 
[0 0 191 

* /c. 5 ^^fb 8 (7)Mn;*- 1 :^i;|£tt(7)Huie^ihXfI{i:. ^ L < (iff* 

[0 0 2 0] 

hnhixh K.m^U(r>nMm<r>num^ ^m±ir ^z.t ^^i^m t^j:^o 

[0 0 2 1] 

t fz. m^m i^'hi 0 (Di^M- 1 m'<^tm<7^mti^wmmi. mx.imMm 
^^^<Dm^<D:}jim<ir^zt^^x^^o Mtc. mm^<D^'>'^^mtmmm^^ 
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[0 0 2 21 

t fz. tmm 1 ^^'b 1 0 (Di^ti^- 1 m^^tm^Dmti^w&mt. ttf-t l < itm 

1 2 mm.<r> J; ^ 1 0 0 n • c mJ^Jl±<7) V >^^T'ff^^ ^ ti 

i^^)ny&mzi OOn • cmt^«^<!:iti^Lr+^tc;Sv4m^^*tfl-^ffl 
[0 0 2 3 J 

[0 0 2 41 
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(0 0 2 51 

> e - A , ^n.^ e - A X (i -7' 7 X -7 ffl V ^ T b^Jlt^ffiT&^^M $i ti T V ^ 

i-^<h-t\ mm^j:t'<D^mum^£^mt^-ri^zm^m^m^x^^fzi6. x^^^ 

i0^i>>mitir^zt-A^X^:ho 
[0 0 2 6] 

fz^ti)^h. ^ n^mM-^hm 1 <7)^«;5.y^'^ 2 o^^st-^bk ^ ti^ y - v 

[0 0 2 7] 

s fz^ m^-m. 1 4 xfi 1 5fe«OHfffe5¥i4^®2S^xVN'>r x(±, «pt l < ktmiK 
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[0 0 2 8] 
[0 0 2 91 

(EI2 (a) #HS) , ^n^^OTJ • Wat-^^<!:-e ( (b) , (c) 

mm • mm^^i 1 c. 1 2 c#hs) , mm-th^mmmit^fitzm^mu^ 

\'^m.'r^o z(D^n\z^ i±m*«j: ^) ^)i«v^?^,jts?^^?¥i4*j#o^#^^ mx. 

[0 0 3 0] 

^'^'ij • WJgi-'&i±m*«i lAtcti, mv^^^(^ti*;6^ib. 'e?!ix.«fip:^75*'3 5 

0;r/mfI«-e^o-C. S AW<7)f5«^:^[p]^X t m^^Lnijm^YiJ y YWL 
T'*^4 2° Y:^ y hXfeflS';^'^7A^>^ h (L i T a O3S AWOf5^ 
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^-v: 13/ 



^>;5)'>l^'^A-:h>r h (LiNbOs) <^f±M.M^^^B&m. ^T. LNSIR 

tC, v';=r>^^l 2AH(i, mv^l,$^#;tT. B?!Jx.(i'2 0 0 a« m^JtOl?^ 
[0 0 3 1] 

(1 1 A, 1 2 A) (Dm^ii. mf\m<^^mMim^'^ z t i,orm 

[0 0 3 2] 

^mw^'k:^mx^t. t-r. ms (a) n^-Tctot;. (i ia, 

12 A) ^RCA^mmxm^L. mm. mzm^mizHmLx\^^^mi\:m^ 

m.m'^^<^^m.^x irz/x2 ^m^-r^ (m i coxfi : m^mm) o r c A-^jt 

T>-=e^T^iim'fl:7K^<h7K<!:^#WSe-^Jt 1 : 1-2 : 5~7-cil^ 
L/::-^?^?S^mmti^^^b7K*^7K^^#«Se'^i:bi : 1-2 : 5~7T'?£^L 

fzm^m^'^m^^xnt^ti^m^:fim(7y-^x^:ho 

[0 0 3 3] 

^ki<z^ m^Lfz&WL^^m (^2<7)XfI) ^k. ms (b) ic^-t-^^C. t;u 
(Ar) ^<7)>Frg14:**>^^L< {im«<^-f :t>lf-A, AXJi:?' 

^x-7i^^M*« (1 lA, 1 2 A) (Dm^m^zBm-r^::tx\ wsLtzT-m, 

1 IRI/X2 1 ^1^*1-^ <hitn. ^g^fStt'fb^-tt^ (^3<7)Xfi : fSi* 

[0 0 3 4] 

-eof^, S^ISl lA, 1 2 A^fig^^-ii:^ Loo|,!i f) ^;bii:>l) (^4<7:)XfI 
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^ (1 lA, 1 2 A) ^^^^isX^l,zmS.iri>€'-m^^$,^m'^ii^^^^o 
[0 0 3 5] 

:l<d^>)\z^ mm^mt^M^m\'^fzmmM^^'^x-\t. nmm. (i ia, i 

2 A) ^^^Lfzm^. 1 0 0 OVll±'^(DM'{^r^r^-)l^^m^mi-'iL^^:^'^j: 

fztb. y^'y'y~i^'^n<-rhzt^^ujmt^j:y)^ w.i>ztfz. mmm^im^'^fzm 

^-V^ /J^M'^bi- ii^^ htaho 
[0 0 3 6] 

^ <7) J; ^ HJEm*« 1 1 A ^ V >; 3 1 2 A <h ^1,^ ^^^b-t^/^m. 

-eno^^is^^oiij • WJSI-'^o -::<5o^. V 3 1 2 A (12B^|5|l:) 

. EEms^i lA (1 iB^iwii:) (DnM}m.ikTfmk(r>mY.^nWi-thfz\'fxti: 
<. mmm. (1 1 A;5.y^u 2 a/i i y>w\ 2b) T^it^^tLfc^-g-^^osi 

^^w^(r>n.^^]±Mmm-v^xm^\^fzi^^ ^ ^i,m<-fhz.h-h^x^ho ^ 

fxmii^h 1 0 0 ^ mSJt<7)IE«^1S 1 1 B^f^^L (112 (b) ) . v 'J 

IKl 2 A^^-^IJ • mm\^X^M<.^-\- ixri\i)-h 1 0 0 mfIJt<7) v 'J n l 

2 B^f^^i-^ (112 (c) ) o CtilcJ: *). (1 1 B, 1 2 B) ^'^;b 

[0 0 3 7] 
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^-y': 15/ 



>&m2Am) tc:fimo^T-^N'^-> da. ib) m^2'-kjtm\\Lxfm-r 

[0 0 3 81 
[0 0 3 9] 

m 1 <7)mmmm) 

t-r\ ^mM(^mi(^nmfmi'Z<^^^xmM^m^^xmmi<zMm-r;ho msit 

> S AWT'^^-^Ty^ 1 O^t^^^-tH-eab'i.o i^. HIS (a) ii 

SAW-r^'<^:^l(OmJSL^^^-rmmx$>^. (b) li (a) COA-AMIIT- 

3b o 

[0 0 4 0] 

0 5 (a) izjsk-txoiz^ ^mmjfmxit. sAw^T-i07&^ wMmm (i 

DT) 13 K 1 4 t*^i-^®^/^•-y>^-v2 tiiolt'?>^-vli'T-< 9 

(^-^ y^Mg a I EI 7 (c) #BS) tCfa];6^v>^;b-ii:/::;|:^tg,, 
:^y'^>-]tmx^<y^~i^~2l<zy^) y 7°^ y tiTv^^o 

^ WIb, y^'^X-x.-^-^v, X(i:^'^y^i5'nx^(7)^-t,jpjtL;^^loJiJl±^±^57^ 
tLfzm^im^^Xf^m.^iX^o i^^T<7)mMXii. MX:/}-m^XR'Z>'yjLy^U^ 

)i^xmm:^'nm^j:i^')::^ymu^m^^fzm^^mizmi'fxmm-r^o 

t ^'l?Siji-r'2)/ji6t;. 10 on - c mJ'J.±<7)4gt;L^<7)->i; 3 >t^|^j.^ffli,^^ 
[0 0 4 1] 
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^-v: 16/ 



X(i-t7 ^ y X, t;i/^ --^7^ . -t7 ^ •;/ J^, ^ K • h r v > 

tc, y ^ )U^^i^(r>^it^m±'t^fzi6izi 0 on • c mJ':JL±<7)jgtjt5^(7)t^^>j.^ 

[0 0 4 21 

tfz. ms (b) tc^i-cfc^tc. s Awmj-i o^zioiir^xti!itim(Dmmmi^ 

, IfTSe^e) ^^^LT/^'•;'^- V 2OTt^f^J5fe?tL/i-7 y h/N-^-> 7 i:m^ 
mizm^^ti^^tX-. /^°•y^-v2m®^;$T'5lim^tLTV^^o -<^l^x s 

0 {C^tt^mil^^°-y Kl 4 V 2 ^;43^t^m^^^°-7 K 5 <h (± 

^ti. J.O S AWm^ 1 0 ^ y ^ - V 2 t ^ - ^^Tj^^m^fi^tc^M? 

[0 0 4 3] 

im^^xmm<<zmm-r^o 

[0 0 4 4] 

E16(i. 2^||W^St^J:'2>S AW-rV'^W X 1 tCiJtt'S S AW^^l OOl^it:^ 
'^inm-thfzi^(DmX'^^o me (a) tcjov^r, ±i£<7)|iI2T*|Ji^L;t:J:d 
0fMi-^I¥^ J: ^)J?v^ffim^5|S 1 1 A mx.i£3 5 0 jum) i: v n >^ 
1S12A {^J^tf 2 0 0 ;t/m) ^®?f^14^bM^ML7tf^tc^^1-^ (» 

m^i£WL-t/u mi)-h 1 0 0 mmmz^xm\\ ' mm-fh {]±mmm.m\\ • mm 
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[0 0 4 5] 
[0 0 4 6] 

(d) C^-ti^H. BES^^l 1 BaMli^-^^tLTv^.!, ->•; 2 A 

(e) n^t-ct^ tc, j±«*;|si 1 b;5.?/v'; 2 B*. mj-^^^-y 

(me (f) #HB) o 1^^ ^0|^(7):^ y h -^J x. {if ^ '> > - K 

[0 0 4 7] 

^fc. J':il±<7)cI:dOZ'f^^$n/cSAWm^l 0(i. ■^Jx.fflll 7 JC^-T J: ^ ^^X 

s-ef«$tLfc/N*y'5^-v2i*nc7'; ^y^u/m^^n^o mrii. I2i7=&ffl 

V . -c / N° y ^ - V 2 O if it :^Vi ^ |5^.HJ -t- ^ o 
[0 0 4 8] 

1117 (a) tCi^v^T. /^•y>^-v2(i. ±i&LtzmmU<7)<^-^-h. mx.l£i^ 
n >X^2 A^^fflv^rfP^-r-So v'; 3>^^2A{i. 1117 (b) tc^fJ:^ 
KJAE^^t^ tyj^y^y y (R I E : tfHD e e p - R I E) ^<7)4$#f^fflv> 
^-v bTx-f 9 75^^ffM^n^o ^kliZ^ v'J 3 >^;jg2 AtC{i. Ei 7 (c) 
•tXniZ^ ^^\£7-^ 9<DmmX-$)^r^T^ 'y^m9 atCSAW^Tl 0 tliS 

m@^^• y K 5 y ^ - V 2 c7)^M ^ if x -f 9 T^^^ffM ^ ixtzM t mm<Dm 
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^-v: 18/ 



[0 0 4 9] 

'e<7)m. EI 7 (d) H7jt-rj:^H, 3 >^;|S2 A^, 1 b75^^ 

7 (e) #BS) o 1^. (7)1^(7) :^ y h v ^^^'rix- l^-- »f 

[0 0 5 0] 

C O J; ^ tcf^^ L /si/N' -y^- - V 2 tcibMt -2) ^ ^ If 7^ -r 9 C S AWm^ 10^7 
i^xr-^/^bt^-e.-K^T-V >^*L (1117 (f) #HS) , Jr^lfx-T 9 y 
7'3 (Ci ^^itf '6^<hT- (1217 (g) mm) . 0 7 (h) {ZTTs-rXnl^Z^ 

^^s^-r^ c T\ y^ -7 ^ - V 2 so^"^ ^ y y° 3 mtni<zi^^-t ^ C t =fc < , 

[0 0 5 1] 

i^x±Tmmtti ct ^ tc, s Aw^T- 1 0 ^tjbes^^ i i b <h v n >mm i 2 
ti^o ztuzx^^ sAwm^io^iiim-f'^y^y^-i^'2<7)m^i>Mmi\:'r^ 

^j:mf^^ &mm^l 1 AtCv>; 3>^;|S1 2 A ^^-g-t^ <h ffi^;fc«fig:T' 
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[0 0 5 2] 

. :^mmmwj~x^sAwry<4>^2 o (Drnf^^kT^-rmx^^o f^. ms (a) 

iiSAWr-y^^.X2 0(7)mnit:7jkirmUmx^^. (b) fi (a) <7)B-BKffS 
[0 0 5 3] 

BIS (a) l<Z7ji-rXdl<z^:$imM^mXii. S AW^^ 1 0 Uiott^SSm^ 
11 (vV =^>^^K1 2 ^^tf) >6^VN--;/>5r-v2 2 Hislt^^^lfx-f 2 9 

. -tr ^ ^ y ^ ;^ , T ^l^ ^ — A • -b 7 5 y ^ >^ , If X >r ^ K • h 'J T v > P 

7.^(7) n^mM^i^i^i±^^^^tLfzmuim^^xm^^ti^o -> 

'J =r>*^^ ffl 7 ^ ;u^#14<7)^Mb^P»iL-r'i>/ii6ti. 1 0 On • c 

mJ^:Jl±<7)i£j5L^Ot.t3|s|-^fflu^^i:^v^o S/t. /^°y^->''2 2^SAW#^-1 0 

i>zisifi>&mmKRi 1 t(7)m^izu. mm^<oi^mm^m^^^zti>m^x^:b 
t^tL< it±mLfzmmi^mmm^m\'^fzmwim^:fjm'tmm^^ txi^ 

o 

[0 0 5 4] 

t fz. ±U<D X n ^z/^ 7^-^2 2 xmMMW. 1 1 liistt^i) I D T 1 3 , MM. 
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. ms (b) s Aw^T-i oi3ioit'2>Aaitrffl<7)ii;^5ST-7&^ m 

^^N' y K 1 4 ^^/^ 'j^~'J2 2 Hiott 'i)B>r^c7)@Sf^/N-^ - > (rn^^N* y K 5 , tf 
rsef;^6) ^:^^LT/^•■y'5r- V 2 2«Ml^BiS;$tL/j7 y h /n"^ - > 7 t 
H^^t^:h.^^^:-C% 2aMt3S-e?litb^tL-&o -<7)|^, SAW^ 

T-1 0 ^ci3^t'l)mM^^• •y Kl 4t/N°y^-v2 2 U:fe^t>2>«=^^^• y K5i:{i. ^ 

b\-^^nm.%mikifmm.m~^^m.^'}ctho cnn^o^ sAwsi^i o<!:vN"y^ 

[0 0 5 5] 

•^^t;. J':JI±<7)J; ^ 4^t#i?!c^^t-^ S AWt-V^^X 2 060$!i5t^-&t;ov^T. El 
[0 0 5 6] 

I19(i. :$:|IM^^.lw:fott'i> S AWt'/'^^X 2 0 <7)^it:^/S^mH^-r 'I* 7^*^(7) 
H-e^^o 119 (a) Kii\^X. $-r\ V 2 2 ±j£ 
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